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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a classifying device, 
capable of 

classifying, with high accuracy, ultra fine particles 
having a grain size of 

the order of nm produced under a reduced pressure and 
capable of conveying them 

to an accumulation chamber of a higher vacuum. 

SOLUTION: When aerosol is introduced from an aerosol 
generating area in a 

fine particle producing chamber 19 to a classifying device 
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3 by means of a 

differential pressure, the total pressure of an aerosol 
intake part constructed 

on the side of the classifying device 3 is set up to be 
equal to or higher than 

the total pressure in the aerosol generating area. With 

this arrangement, by 

increasing the flow velocity. of carrier gas in the aerosol 
intake part 5, the 

static pressure in the intake part is decreased lower than 

the total pressure 

in the aerosol generating area, and therefore aerosol can 
be introduced from 

the aerosol generating area equal to or lower in total 
pressure than the 

classifying device 3, into the interior of the classifying 

device 3 having an 

equal or higher total pressure. 
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1 

m. 

im^ms] xrov;n&4fa«T-i6^$*i>t:xro 

t-4KRLT. xToVyl^1i«KtJttS«®;{rxS 

[iS*«4] xrny;l^SiSfct}{tS«®;yxco 

t i&#ai:-rsiwa«3eaoxrnv;p+as^ fcit 

•i-tmt. ife4$<utxroy;p*^«sgg/Miffis. 

fiifflLTxrnyyuxos^aj^A-rsaKfc. xr 
oy/pjRos^liis^A^^^xroy/p^tstei^m 
siiNmthmt.ism-$:mcth&fgbi)^t>& 30 

f^xroy;i.5:^hK^'\®A-rSt|igL-C. IfSx 

7tiYfu^mi<mzi:^Lx. mmmmmiz 

Tay;l.S^4jaW-5#af:. 4J«§ni:;xToy;PS^|| 
E^fflffl tTXTay;l^^g/\JR •) atfxr oy;W 
KO)i;?^#Si:. xroy;l^*>i5>aai^$-4h»-fSi8^ 40 
^^^Sfc. xray;k^xroy;H2»)3^aA» 

<?>ias^F4>«¥a'^«Ki-rsxToy;nffiii#ai: 

ISO. 

xTny;HXOii;*¥Stt, rniExroy/Pfl^^gco 
iSEtJtKLt:. BiiiEi«!^S«t«JS§fifcxrny 

i a fcta^StiTV^SC: i: S:!^i:-r&xray;P*« 
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2 

tjo. *fcxroy;n){Oii^s<o]Roa*stt«i; 
xmx^ti&i^-:^xf:m^M'§izn^^iix\^i,;iii 

[0001] 

^fcxruy/i/tt^^itiKmst^i&its^-fr. ^^.tciNi 
txmi-tjf^mmrmmmtmtt «><o-c* 

[0002] 

^^^^WlW: (Differential Mobility Analyzing: D 

• H^>fxyx, ^2 8^ (1997^) . 19 3H*»<i> 
2 0 6H(J. Aerosol Sci. 28, pp193-206 (1997).) 

[0003] ^2<o€e3i^t tx . m.^mmmmm 

(Piarticle Bean Hass SpectroKtoiy: PBKS ) (COt^ 

mM^'i'izmtii-thTsmiimTim'mm (t- 

oy;l' -9->fxyx. ^2 6^(199 5^) .74 5 
m^f>7 5 6M (J. Aerosol Sci. 26. pp745-756 (199 
5).) fc:£i5$*lTV^&. 
[0004] 

[IS%!iJJI?^tJ:di:-fl.il!jS] L*>L^rf)i<?,. 
l<Ofi!3|6M-Cli. 7efc;*c^Wi:roy;k6»iJ>-9->ry 
y^L^)«-tl. i b ^mmizwmmt ^t::ib i>$> 

MAXi> 50-lOOTor rtLh<^lM^ffi:ft*««g®i: 

(^y^-^;^) . i^<z\onm}fXT<nmsmft:Ws. 



3 

mm'^-c^-ntcn^ui. oto r tot 

[0 0 0 51i>:fc;|S2<^)«£3lMS»KJ:r>r. SSRnm 

[0006] :*m»iHii<^mSiiZ&^^^tvkhff)T 

h-yX. WFFmHi5 OTo r raTT^^tll^ 

10007] 

[siai*j!»ii-sfe«>o#a] ±sm&^imtit:it> 

:cTaY/\^mmmmizimLx. m^mtzm 

[0 0 081 ^7t. ^mcoDMAm^is^ii. m. 
^ V r;yx*jg[*i.siiw<^^ Lxa o . ij-^mmff^M 

S. 

[00091 $4>(c. *3|BB<0DMAS««ilgli. X 
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v^s. ^mcio. ^(=izmmi,zmmm.<rpi7\3v 

mifiiZ3iTuY)Vi:m^\iZmTLtsZ tlfiX-^ 

t, itimmz. DMAS4Maiisrtfc:*jJts«flxr 

X (df^Ur;<fXt,L<J4v-X;<fx) <?5©«*»m^i 
k<4. ^>««m*<^it^S«S&^^o:/^'>yl6tS:2:«i*l 

10 [0010] 

XToV;i^®i^-4,xToV;US-ii-8SIS^ 

E^fflfflLT^tA-rs^sei^DMAias^sor&tcts 

ifflt<iis§n^:xrny;nii3a;*a5<oeff*s. 
i,\^m<w^^ttx\.^h. zoiimx. ^ii-isistix 

LT»iK^*»&Sv^lil£»-^xrny;l^Si^ 

i?>, iSEfc Lx\mmi>-hh\,^iM\mii^r>mmm. 

[00111 ii-C, H^2t£«8<^J:dfc:, iMR¥ 

SffltS^^iutxrny/HfOS^SS*^, 

^1xX\^hitisb^ 3iTuV)VWL*)ih^^iztHthmmfi 

30 x*).mms^7uYA,mii^^i(mE.iiim 

[00 121 $f>t. fif*B3. 4fc^<0j:dt. X 

!|$fc:xTny;H6*««fct5ttS«ir;<r:!« 

;5rx t L < «i^-X;>yx k LT® A$ixSfillS^ k o T 
^iifciiO. $4.{c^!j3iWt:4hB^S<oxTny 
n^JROii^aK^ffii&TffSCk^r'). gv^TllJ: 
^txToy;l'^3J-S5^{aR Oatf^: k S . 
40 Hl^t, DMA«*e^^^8^rtt:tJJt4«®;yx 

A' y r;!rx i l < ni^-xifx > v^yt^t, 

mm^mi-thffyx. mkbLx^j^mnfiu^hzb 
izi>mh, 

[00131 (HJtcOJglS) <>:fc. *l|HHK:felt*lliS 
c7)jg®fe:-:>v^TiiHB^^S. ait. 4^i^®{ct> 

^ix. xrDy;i.*<7)tse^^s-5>ift-rsxTuy;i. 
i«saik. aa^5r*trxroy/i^i4j« (ist) 



5 

[0014] xroV;P4jSa52li«8&i'4jSMl 9 1 
-?-OKSS^§U^2 0^ri:>'^.«JS$tfCV^S. xtpV 
/MfeJS32tt, aS^S:^tfxrny;P$-4jS^Sfc«> 

5 fc. Ee«c^-y -y h 2 6A»^&ajS<i)txTayn'* 
xToy;H^gp 2^^"^ 1 <r>xToY)vm^ 
28i;*»'5«jS$tl. mi<0xrny;H|ffiS®28<^ 

JSJiaa^4M»±jssi 9rtoDH»^'-^r> h2 6isa 

a5^J-*-CSl^T<ro5feffitcxTuyyPS:lD^^|,xrn 
y7HRmP2 7*JiS«t<^fxT>-^&. fi^^^lS^l 9K 
*^m*2 Oi: LT:{'-4J4h?d^>r2 1 1 . o 
-^'U-j|fyr2 2i:*qS^$*lT«-^S. tfcjSte^ 

i<x^h7'f4f:x7-2 3;^^$#lSi:i:tfc:, VX70 
-ny 2 4*qi^$^-cv^s. 
[0015] xroyyl^gS 1 it:k^ K^ifX&im- 
2 fe:fc^^T4^$iTJtxroy;P^K0atfXT 

[00161 XT Dy/nxa;^isa3 o a. ±ggi i <o 

XToy;HBM»2 8^)fl!!SBt:3SIS$#txroy/l.4ift 

SI 9*>f>j*J&?tutxroy;I^^IXi5atfXTuy;P 
mai 5 1 . -ig*5xToy;t.ma{ 5 Kg^^fi:^^^ 

wm 5 (3]R oa^ii^rxr ay;i.$-fae^^^>«^a3 

§*tTV>5. ^tf)xroy;H)6i;^i^S3 0{iH2t:S£ 
tX^X 3 (c . xraV/HXaJS 5. ^-^OT/fx 
M^A. l|2<7)xroy;l.aBI|'ff6C0gS:^V^-mt>'f 
tt«n&>^,«jj£2iiTfcO. ^^'JT;{f>^il'ff4t>J:t^x 
Toy;MJK^6 <^iISfc:Jt'^Txrny;HXiiaJ 5« 

XiI't4<Dfl6Sg{c:{±4f ^ y r;<fxSAP 8*sa»t^>it> 
CliO^-lr 'J r5!fX^AP8*»^»«^^ U TUfXifJiTu 

=Himm.3'^\rcmmtism:^, =3rt5. xr 

ay/HBi;^IIB3 0 t9mmg^3 i:co0fc:ttx 

T^yy^s■>^ :t >"(tts ^ y^7»Wint>iix v> 

5. 

[00 17] ;<oiiteojB®fcfev^T. iae^4)«siB 
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3fe{cj^^ll2<Dxroy;HlB^l?6 i:*><ofi!lR;^ti.T 
V^S. memi 6I±. (^[^ : XToy;KD 

S£h.**l*l5tefir5-BSr*^v^«5fcfirk i£:^|6i^gi^rk 

«t:»iJ^R©l 6*»/i>gll«tc|lSgt;^!v-X;{r>t# 

AP9*w^>^fCv^s. *7t, m!mie(r>m--n 

t<oSt:!iJ3|ytl^K:J:0iilB3lAqgj£$^i. CKOil 
10 »3 1 <f>9c)j^\ti^-XifXmiU 1 1 *^tt^>*lT V> 

SltmUi. ^il$1^P]@16(0|^H$r^-ri,i»ilB^ 

msfzi: oissxroy/Hsajxy v m 2*^«§ti. 

[00 18] rt^Pq^l 5l±^^n®16J:0t>/h§^r 

-fi. 9i3miim».^ixft^'T^rtm^-^Lx\^h, t 

ii»3 1 fcrtSHMl SiOrtakSraffl^StaJllKr 
20 ISdSK: J: 0 lK*xrny;H!Gix y »/ M 3 imSi^ti 

T±axToy;HSaxy -/ M 3^t5Wi^^»5fcfir'^®t^ 
SxToy;i'SXaJt3 2fc:^$<x, c:<0X7oy;HX 

a»3 2oife«tci44i-iifflf<^rny/i^»3as$*ts 

xroy/kroaipi o*gg^E§it'rv'>s. 
[0019] m2oxroy;i4iai® 6{i, as^^ 

i@l3ai«-fe:tJV%T«, 5HSLT1SSt (Hl-C{42-^) 

Jii^PM 1 6 ioMBstm^iiTtxr oy;Mftaj>^ y 

30 -/M2KJ1HBK»^>«S3*LTV^S. 

[0 02 01 ^j^oj^-ni. i^yay (si)^y 

/kV^i-^A (Ge ) ^^t-^^ifiS^«c<^@*^-^r^y h 

y 2 6<?5*ffl36»/i>ryv- h (Kii • wai) 

^iTJt^jJ-y JS^ • A.y.>A (He) ^: 

^Mi. vwm. n)vxv-'f\i-j^<rfm 
40 -h. 9-*f^yVii^h<r:im.-1iW£>f.kzi.-^x^Kct 

h. wmM\zm>±%t^^H-x.h(n\t. ^isx& 
-iixhh. ^mm^h LTs i . ^axt tTH 

e &fflV^;t^, m^ijxm^. 3-20TorrT, 
&g*^nm*»/c>j0[l Onm. 5 0 n mCO, 1^ 

[ 0 0 2 1 ] § ^>^^^^w^t:t^^s^^®t*5^ts-^y 

{£»^4 0%mii^lS^2::Sr4) :i)qi&{b'^^«lj3|Sl 
50 t:ffi«>T«ftS-C*5C:i:*»ii.. jS^SWKtclBIWf® 
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9 ^'-;K^H=-;Kyr2 1 ?r±;KVr. o-^J' U-df [0025] ^^^mmTti. -f/mL^f-^ 

0. iW^fcLT. 10-i« Tor r^Sra^LT 0.0 To r r Ir^tfc. * fc, Hflc^'-yy h 2 

v^l.. -^y^ae^^leFW4. -rxya-ayho-y 6mmi>*(><^imim<^hiz^tLXtW^l-(0^^i}i 

2 4 * rfrLTattS^ftro-feXfflH e (ttg9 fflJi?tl&«|6l*«*>& . Ltiifi-yX. ^mSHmm 

9. 9999%Ja±) *200sccm«0-^a«T^ J4. H*:5'-y«y h 2 6«ffitf3»BLh3. 0 cm tCXT 
A-rs. vX70-3>ho-924atfa«S^«c 10 aV4'iimP27*iift. 

ru-bXfflH e :ffxmjJSlf§miE P ^^P- K<0^ttS WS§\H e:^Xtti> fcrxTny^Pt # ajl"^ i: 

2lT«=flr<, K5'fjK:^r23t:J:0IBW^-t6:: i:-C3Fi?Srl^fe:J:S:*«fl:S^WaLTV^S. ii-CJR 

kizX*). -^(^llemmElO. OTorrifto m$fl>tS i:hyfi^i'S:^#tHeXfX$^*|«;!5rxi: 

TV^S. -tSxraV/Wi. XTny;HRiM'^2 8$-3i-5T. x 

[0 0 2 2]J:aomEHe#Hafc:iJV^T, iste^* rov;Hi-aa5i<^ray;nxaa55tieAf s. 

IS^I 9{Citg§il. Brpm (IIBfe/4)-) fl5ftiat«rC [002 6] :*^<OJ^«DMA|!^^4«@@t3T 
iRLTV^S@«c:?-y>y h 2 6fc:, ^\Vl';^P-lf h'- xray7P4«gS2<7)^tltlRLT. x.roY)U 

j^%:^Gm<^u—r^^j§.25i:mLxmsmt& tiMaanifcfiijam^txToy/pjRaaJSioeffi*^. 

ifc-C. @«c:?-i^«yb2 6tf>*Wt:tJV^TTyi'-y 20 ^^*SV^ttlS<^$fLTV^S. itf>««-C. DMA 

3 y*ie^-r. ^ m^^-y-y h26k txim ts^^^nMsfcrxroy;!^* jRoaoTt^fc. xr 

ms^im^M m:tj& ( i o o) . ja^i o q • oy/nxaafsfc^-v i;r;{fx^:*:^^8eaTS[ti»j& 

cm) ?:<SOTL/t:. ^VUXU—f\i'-A<7)mmtt LX bi-tZtlzX*). xray;H!uaa55<^E$-TtfC 

{4, Q-X-f -y^Nd : YAGV— f<0||2^« (» V^S. Cl^LtJ: 9, xroy;Hia»5<^£E*XTn 

: 5 3 2 n A;l'XX:f : 1 0 m J . ^/fl^mm<7MmX OTift Z b if^X^tHimEb L 

H : 4 0 n s . ^OjELSaBS : 1 OH z ) Bflc^' T{4P^*»*4v^l4®Vo:roy;Hfe^««*»^.. 

V h 2 6<7>ma±X 1 0 J/c m« <?M:*;kdf-af b LTJ4H^*»*&v^{4sl-^* fcoDMAfiffii^^ 

et=3:6J:om3Lfi8tLt:v^S, ^g3rtaJfc:. :crtiY>VimX-thZbi!Mt&b^ 

[00 2 3] Hfr^j'-yy h2 6<o^ffi*»^>ryw-h 5. 

(iBII Waj) SiT^SiS (>f:t> lS^ • ^'5;^ 30 10 0 27] IMcom^izX-iX. Sii-yWm-bH 

9 ) HH^H e<7)is^^fc|^i&lfti9ii^ikfcJ: "3 e«©;{rX)6>/i>^:Sxroy;l^, XToy4«g^2 
S*J<^lta53a&x:^;l.;^-5&#H^H e HX's.^ 8 5rjl->T . xToy;l^gf 1 <7)XToy;t-fl5Gil» 5 

s i mn'y L<D^^**ffi)i§*i&c: fcT. wmm tiesxt- 6«ffit&> xroy/psxaassiac^^ytH 

# . Ot^^tvh^ JWkl^'m^Mt. ^'-y «y htt [0028] i^XToy;P*«XToy;H»j5m2 8 ^ 

^a. rt'--6.<oMS*^ nivx aoT. xToy;H)-aii?i<7)xToy7nxa«5tc« 

(i. x:^;|.:^f-?!fS) , s-f y V1s^h<rmL ■ Ufpl. X^tilX om^^mnhtiibUi. U1± ( pop b 

msssMifxs^^b'tzxr, x^^h . ^6 ) ^ifWm^ssm 1 9atfxrny;niffis®2 s 

[00241 eg5^ffi{=St;*:#^ri^^-^;tSOl4# *><5>. IfE ( pt b^?> ) ^rSxTny;H{aa55'V<0 
ll^;<fxE:bT*)&. Z.tHfiS>hmmi:-mi>bMM 40 S£A4je8lS:S£ffc0^tjB»rtS!e^*Jft6. @2t:^ 

i m<r>:kmi.immitx^¥SMs i ^Kfc LTSJit nmmx^ . xroy/nxass 5 rtarcii. ( qt 

Sidt^l.. ClOgifflJi. timbtXSibHe^m fc-r^) <:OS«K)%«.i:LTV^S. MCl-CHEfc, IKfi 

v\ v-if fc Lx^^)i'xmii'm'hm-n scoq-x^ ffmm>. mzpo . mmp . SBSq^tJ4S£«dj^ 

-/f-V— Ti&fflV^fc^, 3 - 5To r rftifitCJbS, ^\^^-^ <n^m}>h . d^<m ( 1 ) 5!tT^*>§n5W 

rsi:. ^/fil^^ifd LoS^^fcr^LasL, [»! ] 

^»ft±2 0 ninm:<oa»e^F3&«4jS§nyi 0 . $ ^>tC p , Pq* ^ 

Sip tc^rS . ^*H4, Staj S i mrmmsMiJx t J: 50 
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• • • • (1) *:Ltizx*). j^ru^/)imm28iphJiruY)um. 

[ 0 0 2 9 1 mt^ nt^mFmmmi 9<^ sss'^^osLwatgq, ff>2m^. iJcom ( 2 ) ^m. 



2r P.p 



r-1 P, 
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1- 



Po.- 



P. q. 



.... (2) 

[00301 ;izTrimn/fx(oi!mjtT^m^ 
■rise iThi . 3|i^<ojg®-eji, y r;<rxi: 

Lt, ^2 5Torr«^Ar?r. ffi^^^JSSl 911! 
<r>X.T\3-/)Vm'^i}Xii LT. ^1 OTo r rcOHe 

oy/HKi«2 8*>/i>xrov;njGia5 5^«oayj&f?ir 
iSk^rs. afc, xrov'A')i5ias»5T«Dsaqt tii 20 

ISSdfih-iX. -e^J43 3 6m/s-CAS. X 
Toy;l.J|^2 8*>-5>xToV;Wi5Qia55'vOStAffi 
atqp fct±ffi*«fe-5T. 'e<^{il6 80in/s-C& 

-f. ^f<«B tJH'flBi) i:iaK<o;^fc:J:OSfe 

[oo3ii$^>fc. (a2) *»*>!^K, xrny/m 

SJm«txToy;KOKOa*Sr{8jiT# SC: 
■tS-5-<7)ffi<?>#^yN*7^-^' : pt . Pot, Pp . p 30 

-f-colSJRS- (^1 ) K:*fc»t:t5<. 

[an 









Pi 















[ 0 0 3 2 J ^mmm-ii. u T;yx a r cose 

*$:2. 0 l/min (gJIMtfii) tiSSLTl^l.. x 

ttJV^r. Z(DSUk(2. 0 1/min) t:^<^mSLci 
t ±liRiiffi336m/s<O8O%Ti®&-rSJ:a^^S$50 



lOSJSi:. XToy/l-SXaaJStfJgJi. 2. Smmt-r^^ 
^:t*^*»iiS. ^A'UT;!fxii;W4f:LT{l, ^'U- 

^'VXl|ft<0j6Mltt*»/a. F«jg4. 3mm<?>l/ 4-f>' 
^Et*ffifflLTt^&^i6. xroy^WDGiSfS-Ctta 
2fc:^J:^t:<tJf*ifll5t5-fc->T»r^S. c:.r-C. xr 

ay;nxai»5-c<o^^'jrxrxgsaEqt s-jms3 

36m/s<080%kii^Si:. 3Lrx3Yrt/mfS2 
8*»i?>XTpy;HRaaJ5'\<0illSL««f<7)ggASBa{q 
P 3 3 8m/si:^:0llffl±3lE^=5rfiA««l«$ti 

[0033] ji^cosirc. xr oy;wihRa5 1 t> 

xray;l/JDQilS!5fc#A$n>::xrny;K4. 

HjJis i -^yt^^^^: Hemjffxi)^i:>m&^ta:\,^t: 

XhtTA^^y (Ar) f:a^$^S:ti6. fSmifXifi 
Ar+ He<7)a^;<^X-C*Sxrny;l^i:^:-D-C, DM 
A«^^iB®S**3K:|fil*>oT«BJI§<i««>4. iJC 

ttHfiWcr^'Ji-'^A (2<i Am) <^fSi!tSt«KJ: 
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